Effect of different linoleic acid intakes on prostaglandin biosynthesis and kidney function in man13
OlafAdam, MD and Gunther Wolfram, MD ABSTRACT Prostaglandin (P0) biosynthesis and kidney function was investigated in 24 adults (23 to 32 yr) during isocaloric formula diet periods, for 2 wk each, providing a linoleic acid supply of 0, 3, 3.5, 4, 6, 8, 13, 17, 18 , or 20% of total energy intake. Total protein intake (15 energy %) was constant, as well as 5 g NaCl, 3 g KC1, and 0.6 g cholesterol per 2200 kcal formula diet. 
Experimental design
Experimental subjects recorded their normal diet for a period of 8 days. They were then put on isoenergetic FD, two persons starting with one of the three fat compositions.
Each of the three fat compositions (or the FD without fat) was given for 2 wk to these groups in a different order. So every person was on FD for 6 consecutive wk. Sodium and potassium intake, energy uptake, body weight and 24-h urine volume were recorded during a period 3 days before and after, and throughout the experiments. Fluid intake was calculated from metabolic water in FD (1 g carbohydrates 0.6 ml, 1 g protein 0.4 ml, 1 g fat 1.1 ml) and from the intake of free water. Samples were taken from every 24-h urine and were deep frozen at -20C until the analyses of sodium, potassium, creatinine, and uric acid. In the experiment FD3O, in addition, PG-E, P0-F and tetranorprostanedioic acid (TNPDA) were determined. [5, 6, 8, 9, 11, 12, 14, 15(n) ) P0-F was added to each 2 ml of urine sample.
Each sample was extracted with 10 ml of ethylacetate:isopropanol:0.l N HC1(3:3:l;v/v/v). After extraction 10 ml of 0.9% NaCI-solution and 6 ml of ethylacetate were added. After phase-separation the organic phase was dried at 40C with nitrogen.
PG fractions were separated with open siic acid chromatography in columns.
Recovery of labeled P0-E (or PG-F) was 40 to 60%. All experimental values were corrected for recovery.
When starting with FD, and at the end of the 2-wk lasting periods, fasting blood samples were drawn for the determination of fatty acids in serum cholesterol esters by gas-liquid chromatography (14). 
Statistical evaluation

Prostaglandin biosynthesis
PG were determined in 24-h urine of the six females, who were given H)30.
PG-E and PG-F were determined every second day during the H) periods in which a linoleic acid intake of 0 or 20% of total energy was provided.
We found an increase of PG-E by 47% on average (Table  2) , which was observed after 4 days on the linoleic acid enriched H), as shown in Table  3 
Urine volume and water balance
With a linoleic acid intake in the range of 6 to 8 energy % a decrease in 24-h urine volt ine was observed, compared to the values during higher (13 to 20 energy %) or lower (0 to 4 energy %) linoleic acid intake (Fig 1) . This was true for H)25, H)33, and H)36.
During the ingestion of the fat deficient H) (H)30, 0 energy % linoleic acid) the excretion of water was 12.7 ± 2.6 ml/kg body weight/day.
This value was only surpassed by an amount of 13.1 ± 3.0 ml/kg body weight/day during the highest (H)30, 20 energy %) linoleic acid intake.
Sodium excretion
Sodium excreted in 24-h urine was related to the linoleic acid supply given to experimental subjects ( 
